Abstrak
Venous thromboembolism (VTE), which comprises deep vein thrombosis (DVT) and pulmonary embolism (PE), is a serious medical event because it is potentially fatal. 1 Earlier data shows 10-30% shortterm mortality rate following a VTE event, of which 20-25% presents as PE-related sudden death. 2, 3 VTE is triggered by disturbance in homeostatic system induced by vessel wall injury, stasis of blood flow, and hypercoagulable state. 4 Hospitalisation in major surgeries, including orthopaedic and abdominal surgeries, have been identified as one of VTE risk factors. 5, 6 One out of eight fatal cases of PE occurs in post-operative patients. 7 Other prominent risk factors include past VTE event and malignancy.
In view of VTE fatality, evidence-based recommendations for the routine use of prophylaxis against VTE subsequent to major surgery have been proposed. 8, 9 In Asia, this practice is yet far from ideal as there is perception that the incidence of VTE among Asians tends somewhat to be lower compared to Caucasians, which is also pointed out by a local study. 10 Reports over last two decades have confronted this view by showing that the incidence of post-operative VTE in Asian patients is not a rarity with wide variations of incidence rate.
11 Recent large epidemiological study in Asian centres, which included a Singaporean centre, demonstrated a VTE incidence rate of 2.3% (99% CI: 1.6-3.2). 12 This paper reports a cross-sectional study investigating the incidence of post-operative venous thromboembolic events in Khoo Teck Puat Hospital (KTPH) Singapore, the extent of mechanical and pharmacological thromboprophylaxis prescription, as well as the evaluation the risk of bleeding in patients receiving recommended thromboprophylaxis. This data will serve as an evidence for future hospital internal guidelines in order to manage this preventable fatal condition.
METHODS
This was a cross-sectional study of all patients who underwent major orthopaedic and abdominal surgeries at Khoo Teck Puat Hospital, Singapore in year 2011 and 2012. This project defines total knee replacement, total hip replacement, and hip fracture surgery as major orthopedic surgeries, as described in earlier papers. Abdominal surgeries include open and laparotomy surgeries of abdominal wall, abdominal cavity, colorectal, and gastrectomy, in which they have been associated with postoperative VTE events. Data were collected based on the electronic database of patients who underwent surgical and orthopedic surgery in Khoo Teck Puat Hospital. Baseline demographic data were collected together with anthropometric measures and serum creatinine level as standard of care prior to surgery. Patient's medical history and comorbidities, such as ischemic heart disease, congestive cardiac failure, stroke, cancer, and previous VTE, were also noted. Subsequently, post-surgical prescription of VTE mechanical prophylaxis, VTE pharmacological thromboprophylaxis, confirmed new bleeding events, length of hospital stay, and mortality were recorded. Pharmacological thromboprophylaxis was defined as the prescription of Enoxaparine 60 mg bd.
The primary study endpoint was the incidence of VTE events either in the same admission or readmission in less than one month period. If PE and DVT were detected concomitantly, the case was regarded as PE since PE is a complication of DVT with fatal clinical implication. VTE events were identified by the summary of clinical conditions validated by radiology examination.
Statistical analysis utilises SPSS 17. Association of factors in categorical data were analysed using chi-square method. Fischer test and KolmogorovSmirnov were performed for 2 x 2 table and R x 2 table respectively whenever chi-square method criteria cannot be fulfilled. Numeric data of nonparametric variable were compared by MannWhitney test.
RESULTS
Data from a total of 1,103 subjects who underwent major orthopedic and abdominal surgeries in 2011-2012 were involved in this study ( Table 1) . The study population consisted of 481 (43.6%) men and 622 (56.4%) women with median age of 65 years old. Majority of the subject were Chinese (76.2%). There were more subjects who went through orthopaedic (57.9%) as compared to abdominal surgery (42.1%). Pharmacological thrombophylaxis was given in 112 subjects (10.2%).
This project detected 23 cases of VTE (Table 2) , which results in incidence rate of 2.1% (95% CI 1.67 -2.53). There were 14 cases (1.3%) of clinically symptomatic DVT and 9 cases (0.8%) of diagnosed PE with or without DVT detected. All cases were confirmed by radiological findings. Incidence of VTE is highest in the geriatric population older than 75 years old (Table 3) . Age group division in this study follows earlier study. Female (2.7%) has higher incidence rate compared to male (1.2%). Among patients who have prior history of VTE, half of them were found to have VTE subsequent to their surgeries with strong statistical significance (p < 0.001). Patients with history of stroke also had increased likelihood to have DVT, although it was not statistically significant. In addition, this study demonstrated that past medical history of ischemic heart disease was strongly associated with incidence of VTE after surgery. The use of thromboprophylaxis is associated with prior history of warfarin medication in less then 2 months, type of surgery, and incidence of new bleeding after prophylaxis given ( were given tromboprophylaxis most frequently (40.4%) compared the other type of surgery, with abdominal wall surgeries (1.5%) being the least. New bleeding event occurred more in patients who received thromboprophylaxis compared to patients who did not receive prophylaxis. 
DISCUSSION
One of the problems in post-operative patients undergoing major surgery is the incidence of VTE. In Asian countries, the guideline based practice of pharmacological prophylaxis is under-utilized due to the perception of lower incidence of VTE in Asian populations compared to Western. 10 This study highlighted that the incidence of VTE in Asian population is not low. In the Western population, CHEST guideline had estimated a combined 35-day untreated baseline risk of symptomatic VTE incidence of 4.3%. 8 In our study, apart from the use of mechanical prophylaxis (49%) and pharmacological prophylaxis (10%), the incidence of VTE is still high (2.1%).
The multicentre SMART study in Asian countries showed the low utilization of several mechanical prophylaxis (6.3%) and pharmacological prophylaxis (2.2%) and had also reported comparable incidence of VTE in postoperative orthopedic surgery (2.3%). However, another Singaporean studies by Ng, et al 14 showed that the incidence of VTE appeared to be lower (0.96%). The probable explanation for this Singapore based disparity may refer to the number of the population observed.
Several risk factors were shown to be significantly associated with the incidence of VTE in this study were older age group (> 75 year old), history of previous VTE, and history of ischemic heart disease. This findings are relevant with the studies in either Western or Asian populations. 2, 12, [14] [15] [16] In addition, orthopaedic surgery significantly increased the incidence of acquiring VTE compared to abdominal surgery (2.8% vs 1.1%, respectively; p < 0.05) consistant with data from other studies. 14, 17 This study demonstrated that pharmacological prophylaxis did not have an association with a reduction in the incidence of VTE. However, this may be biased as surgeons do pre-scribeprophylaxis based on their subjective clinical judgement of risk factors. Based on our data, proposed risk factors associated with the surgeon's subjective prescription of pharmacological prophylaxis are previous medical history of ischemic heart disease, cancer, and VTE, prior use of warfarin, and type of surgery.
Major hindrance for the prescription of pharmacological prophylaxis for VTE in postoperative patients is bleeding. Albeit there is higher incidence of bleeding in our study, there is still a need to consider the role of pharmacological prophylaxis administration because of high related mortality and morbidity in our VTE patient.
Mortality of 25% was reported along with the increase morbidity, illustrated in terms of hospital stay, up to 10 days in patients with VTE. The utilization of best mean prophylaxis (mechanical and pharmacological) is highly recommended to prevent the fatality of VTE. This study therefore affirms that the use of prophylaxis is imperative in order to reduce unwanted clinical outcome.
There are some limitations of this study. First, this is a single centre study and may not represent the general phenomenon in Singapore and Asia. Second, this study uses cross-sectional method that could not demonstrate the true relationship between the prescription of thromboprophylaxis and incidence of VTE as the surgeon's unblinded subjective clinical judgement may have affected the prescription pattern. A randomised, blinded, controlled study is needed to describe to be performed in order to prove the relationship.
In conclusion, this single-centre study demonstrated VTE incidence of 2.1% in Asian patients undergoing major orthopaedic and abdominal surgeries and is as common as data from Western population. Age, gender, history of VTE, ischemic heart disease, and mechanical prophylaxis are significant risk factors associated with VTE. The incidence of VTE leads to longer hospital stay and increases shortterm mortality. Pharmacologic thromboprophylaxis continue to be essential, particularly in patients with potential risk factors.
